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1
1.1
1.1.1 1
1
Table 1~ Strains and plasmids
Strains & plasmids Characteristics Origin
Strains
Bt HD73 Wild type This lab
E . coli M110 This lab
E . coli BI21 DE3 This lab
E. coli BL21 2Ab3 E.coli BL21 DE3 carried pET-2Ab3 This research
Plasmids
pET-21b T7 expression vector This lab
pHT315-2Ab PpHT315 carried cry24b gene This lab
pBluescript KS - E. coli clone vector This lab
pBlue-2Ab pBlueScript KS carried cry24b in 3.0kb EcoR I Ifragment This research
pBlue-2AbEHS pBlueScript KS carried ¢ry24b 5' -EcoR | /Hine Il fragment This research
pBlue-2AbEH3 pBlueScript KS carried ¢ry24b 3' -EcoR | /Hine Il fragment This research
pET-2Ab3 pET-21b carried cry24b full length ORF This research
1.1.2 Spodotera exigua Ostrinia furnacalis
Chilo suppressalis Plutella
xylostella
1.1.3 LB DNA T4 DNA Gibcol
BRL LTI Bt cry Taq plus DNA
1.2
1.2.1 DNA DNA
7 Kieser 8
1.2.2 DNA DNA
DNA DNA Tools5.1
1.2.3 SDS-PAGE 1% LB
37C cry2Ab 7 SDS-PAGF.
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9
1.2.4 10g ImL
10
25C 96
25°C ~26°C 48h  96h
LCs,
2
2.1 cry2Ab3
pHT315-2Ab
cry2Ab 3.0kb
EcoR cry2Ab
pBlue-2Ab  + pBlue-2Ab
- 5- 3- Hinc I pBlue-
2AbEHS5 pBlue-2AbEH3 1
cry2Ab GenBank AF164666
Bt cry cry2Ab3 1 cry2Ab3
GenBank ORF Fig.1 Analysis of subclones of Bt cry24b3 gene
M.MEcol1301 19 7.4 6.2 4.2 3.4 2.7 1.9
cry2Abl  cry2Ab2 633 1.5 0.9kb
70.0kD 9.11  cry2Ab3 | [Blue2Ab + /EwR]
ORF RBS 2.pBlue-2Ab + /Hincll
3. pBlue-2AbEHS/ EcoR T + Hinel
2.2 cry2Ab3 4.pBlue2Ab — /EcoR T
5.pBlue-2Ab - /Hincll
cry2Ab3 6. pBlue-2AbEH3/ EcoR T + Hinc I .
7 pET21b
[2AbS CGCGGATCCGATGAATAGTGTATTGAATAGC  12Ab3
CCGGAATTCAAACTTTAATAAAGTGGTG BamH1  EcoR 1
pHT315-2Ab [2Ab5/12Ab3 cry2Ab3 1902bp
ORF  BamH1  EcoR [ PCR pET-21b JM110
cry2Ab3 pET-2Ab3 2 pET-2Ab3
BIL21 DE3 BI21 2Ab3 E. coli BL21 2Ab3
0. 1mmol/L IPTG SDS-PAGE 60kD 3
2.3  cry2Ab3
E.coli BI21 2Ab3 1:10
2 Cry2Ab3 SDS-PAGE
96

1.Cecw  32.55u0/e /
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3
kb
M 1 2

- -

| ¥
1.9— H

—

—60kD
3 cry2Ab3 SDS-PAGE
2

Fig.3 SDS-PAGE of BL21 cry24b3
M Marker 212 116 97 66kD
1.BL21 DE3
2.BIL21 2Ab3 .

Fig.2  Ananlysis of expression plasmid pET-2Ab3
1. pET-2Ab3/BamH | + EcoR |
2. pET-21b/BamH 1 + EcoR |
3.12Ab5/12Ab3 amplificated production
M.1kb DNA Ladder 1~ 12kb .

2 E.coli BL21 2Ab3

Table 2 Insecticidal activities against tested insect larvae of E. coli BL21 2Ab3

Mortality/ % Corrected mortality/ %
fredtment BI21 BI21 2Ab BI21 2Ab Tested time
H. armigera 8.9 71.1 68.3 7d
P . xylostella 4.4 37.8 34.9 4d
C. suppresalis 0 0 Tnhibited 0 5d
S . exigue 0 No activity - 7d
0 . furnacalis 0 No activity - 7d
3
cry2 cry2Aa  cry2Ab
cry2Ac  cry2Ad cry2Ab3 Bt
€002 ORF cry2Abl - cry2Ab2 cry
Crickmore cryA
cry2Aa cry2Abl Bt
* Dankocsik cry2Aa cry2Ab2 Bt
kurstarki HD73-26 cry” ! T7
cry2Ab3 pET-2Ab3

BI21 DE3 PTG
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cry2Ab DNA Cry2Ab3
70.7kD SDS-PAGE 60 ~ 65kD Niel
Crickmore Dankocsik ~ * cry2Ab3
Cry2Ab3 H . armigera
Cry2Ab3 LCsy 32.55pg/g Bt
HD73 CrylAc  15.2pg/lg 3 Cry2Ab3 CrylAc 130kD
CrylAc Cry2Aa 0
Cry2Ab Cry2Ab
Cry2Ab  Cry2Aa
Cry2Ab3
3 Cry2Ab3 96h

Table 3 Bioassay of Cry2Ab3 protein against Helicoverpa armigera larvae 96h

Toxic protein

LCso/ pe/g

95% Confident level/ pg/g

Cry2Ab3 32.6 16.4 ~64.6
HD73 crylAc 15.2 7.4~31.2
Cry2A  CrylA
BT " Steward
cry2Ab2  crylAc crylAc
2 crylA
cry2Ab3
1 Crickmore N. http //www. biols. susx. ac. uk/Home/Neil Crickmore/Bt/index. html
2 William R W Whiteley H R. J Bacteriol 1990 172 2826 ~ 2832.
3 Crickmore N Vanessa C Wheeler D J et al. Mol Gen Gener 1994 242 365 ~ 368.
4 Dankocsik C Donovan W P Jany C S. Mol Microbiol 1990 4 2087 ~ 2094.
5  Adamd W Niccholls C Ellar D J. FEMS Microbiol Lett 1989 59 197 ~202.
6  Wider WR Whitely H R. J Bacteriol 1989 171 965 ~ 974.
7 Sambrook J Fritsch E F Maniatis T. Molecular cloning A laboratory maunal. 2nd ed. New York Cold Spring Harbor Lab.

Press 1989.
8 Kiesser T. Plasmid 1984 12 12 ~ 36.
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9 2000 40 6 573 ~578.

10 TLee MK Aguda RM Cohen M B et al. Appl Environ Microbiol 1997 63 4 1453 ~1459.
11 Schnepf E  Crickmore N Lereclus D et al. Microbiol Mol Biol Rev 1998 62 3 775~ 806.
12 Steward S D Adamczyk J J Jr Knighten K'S et al. J Econ Entomol 2001 94 752 ~760.

Expression and Insecticidal Activities Analysis of Silent Gene cry2Ab3
form Bacillus thuringiensis C002 Strain

Chen Zhongyi' Li Changyou' Liu Jiabao' Zhang Jie' Huang Dafang' *
! State Key Lab for Biology of Plant Diseases and Insect Pests Institute of Plant Protection CAAS ~ Beijing 100094  China
2 Biotechnology Research Institute  CAAS ~ Beijing 100081  China

Abstract A cry2Ab gene carried on the pHT315-2Ab from C002 strain Chinese native isolate of
Bt was subcloned sequenced and registered in GenBank then designated as ¢ry24b3 by the Bt cry
gene Nomenclature Committee. Sequence analysis revealed that the cry24b3 was a silent gene with
the RBS sequence but lack of functional promoter. One pair of PCR primer 12ab5/1.2ab3 was de-
signed according to the sequence of E. coli T7 phage expression vector pET21b MCS and the
cry2Ab3 ORF. The full ORF sequence was amplified with Taq plus DNA polymerase and inserted
into the BamH | /EcoR | site of pET21b and the recombinant expression plasmid was designated
as pET-2Ab3. The result of SDS-PAGE analysis proved that Cry2Ab3 was expressed in E. coli
BI21 DE3 induced by IPTG. Bioassay results showed that E. coli BI21 DE3 harbored pET-
2Ab3 had insecticidal activities against H . armigera 1st larve and P. xylostella 2nd instar larvae
the corrected mortality CM% was 68.3 7d and 34.9 4d respectively and strong inhibition to
the growth of C. suppresalis 2nd star larvae while no actvity against S . exitera and O . furnacalis .
Furthermore Cry2Ab3 protein was extracted and the LCy, against H . armigear was determined as
32.55pg/g

Key words Bacillus thuringiensis cry genes Gene expression Insecticidal activites
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